Purpose: The objective of this study was to determine current practices and opinions among cornea specialists for treating and preventing recurrences of herpes zoster ophthalmicus (HZO).
M
any studies of herpes zoster ophthalmicus (HZO) have focused on the first reactivation of the varicella zoster virus (VZV) in the ophthalmic division of the fifth cranial nerve. In contrast, chronic or recurrent infectious HZO, although reported and conceptually recognized in case reports and reviews, is not well characterized. [1] [2] [3] The majority of existing literature on recurrent or chronic infectious HZO has described it as a disease of the corneal epithelium. [3] [4] [5] [6] [7] [8] Although initially thought to be a noninfectious condition, subsequent reports demonstrated that these late corneal lesions harbored VZV DNA and responded to treatment with antiviral medications, both in immunocompetent and human immunodeficiency virus-positive individuals. [3] [4] [5] [6] [7] [8] [9] [10] Furthermore, about half of the immunocompetent patients in these reports had one or more recurrences of their corneal epithelial disease after successful antiviral therapy. 3, 7 These late corneal lesions occur in 4% to 13% of eyes that have had HZO, a rate that is very similar to the overall recurrence rate for dermatomal zoster. 5, 6, [11] [12] [13] [14] In contrast, HZO-associated interstitial keratitis and iritis have commonly been described as immunologically mediated diseases. However, there is growing evidence that these complications may also be mediated by chronic or recurrent VZV infection. In one report, about 70% of patients with late dendriform keratitis secondary to infectious VZV also had active interstitial keratitis and/or iritis, suggesting that chronic or recurrent VZV infection may have been playing a role in these patients' ongoing anterior segment inflammatory disease. 3 Additionally, studies have found VZV DNA in corneal buttons from patients with a distant history (1-50 years) of HZO, and VZV DNA and viral antigen in the aqueous of patients with chronic or recurrent iritis. [15] [16] [17] [18] [19] Although the treatment for primary HZO has been established through randomized control trials, there is little literature on the management of chronic or recurrent HZO, for either treatment or prevention, and there have been no clinical trials to date. 20, 21 To identify the most critical areas of future research, we performed a survey to assess current practices for treating recurrences as well as opinions and experiences with possible prophylactic measures, including prolonged antiviral therapy and the zoster vaccine.
MATERIALS AND METHODS
In November 2010, an online survey was distributed to all subscribers of The Cornea Society kera-net listserv via the Internet-based survey tool, Survey Monkey (Portland, OR). The Cornea Society listserv has approximately 800 members, primarily ophthalmologists and vision scientists. A reminder was sent 4 weeks after initial distribution, and the survey was closed in January 2011, when 100 responses were collected. All responses were anonymous; specifically, no identifiers of name, gender, age, or region were elicited.
The survey consisted of 15 questions and was divided into 4 sections (see Appendix, Supplemental Digital Content, http://links.lww.com/ICO/A59). First, respondents were asked to report on their most likely treatments in the clinical scenario of a patient with history of HZO who presents with stromal keratitis and anterior uveitis, consistent with active recurrent disease. Second, respondents were asked their opinions on the effectiveness of prolonged prophylactic acyclovir to prevent recurrent signs of HZO. Third, respondents were asked their opinions, individual practices, and experience with the adult zoster vaccine. Finally, general demographic information was collected, including type of practice setting and number of HZO cases seen in the last year.
Descriptive statistical analyses were performed. Fisher exact (for categorical variables) and analysis of variance tests (for ordered categories) were used to compare consistency of opinions and practices between related questions and to compare opinions and treatment practices between subgroups of clinicians, including practice setting, location, specialty, and number of recurrent cases seen in the last year. Analyses were conducted in STATA version 8.2 (StatCorp, College Station, TX).
Institutional review board exemption was granted by the Mount Zion panel of the Committee on Human Research at the University of California, San Francisco. The study adhered to the Declaration of Helsinki and all federal and state laws.
RESULTS

Demographics
A total of 100 respondents participated in the survey with response rates to individual questions ranging from 94% to 100%. Respondents primarily identified themselves as practicing cornea specialists (83 of 98, 85%); the remainder were practicing general ophthalmologists (14 of 98, 14%) or an optometrist (1 of 98, 1%). The median years of practice was 12 years (interquartile range, 7-25 years). The majority of respondents practiced in private group (49 of 98, 50%) or academic (29 of 98, 30%) settings; the remainder practiced in private solo settings with one respondent practicing in an health maintenance organization. Respondents' practices were most commonly located in the United States (78 of 98, 80%); other regions represented in the survey include Africa, Australia/New Zealand, Europe, the Middle East, and Central and South America.
All respondents reported treating at least one case of HZO in the last year. The majority of physicians reported treating recurrent or chronic cases of HZO in the last year with 46% (45 of 97) reporting 1 to 5 patients, 22% (21 of 97) reporting 6 to 10 patients, 15% (14 of 97) reporting 11 to 20 patients, and 4% (4 of 97) reporting greater than 20 patients with recurrent or chronic HZO. Only 13% (13 of 97) of respondents had not seen any cases of recurrent or chronic HZO in the last year ( Fig. 1 ).
Current Practice Patterns
In our clinical scenario of a patient with recurrent signs of HZO, the majority of respondents chose to treat with a combination of oral antiviral and topical corticosteroid (63 of 100, 63%); the second most common response was topical corticosteroid alone (24 of 100, 24%) ( Table 1) . Among respondents who chose to treat with topical corticosteroids, the most common choice of corticosteroid and dose was 1% prednisolone acetate 4 times a day (55 of 97, 57%), and the second most common choice was 1% prednisolone acetate 1% 5 times or more daily (27 of 97, 28%) ( Table 2) . In response to an optional open-ended question asking respondents to describe their protocol for corticosteroid use, most reported very slow corticosteroid tapers (defined as longer than 1 month, 33 of 35). Among the 81 respondents who chose to treat with oral antivirals, 44% (36 of 81) chose to treat for 7 to 14 days, 19% (15 of 81) for 1 year or longer, 20% (16 of 81) for as long as corticosteroids were being administered, and 17% (14 of 81) for some other duration (Table 3) .
Opinions on Prolonged Antiviral Prophylaxis
When asked whether they believed prolonged acyclovir prophylaxis could prevent or reduce recurrent signs of HZO while acyclovir was being administered, 56% (54 of 96) of respondents said yes, 15% (14 of 96) of respondents said no, and 29% (28 of 96) of respondents said they did not know (Fig. 2) . When asked whether they believed recurrences would be reduced after the period of prolonged acyclovir administration, 28% (27 of 98) said yes, 46% (45 of 98) said no, and 26% (26 of 98) said they did not know (Fig. 2) .
Opinions and Experiences With Zoster Vaccine
The majority of respondents are not recommending the adult zoster vaccine to patients with a history of HZO (63 of 98, 64%), but 30% (28 of 94) of respondents believed that the vaccine could reduce recurrent signs, and 16% (15 of 94) said they did not know (Fig. 3) . Of the 35 respondents who reported recommending the zoster vaccine, 26 responded to an open-ended question inquiring how long they typically waited after the patient's HZO became quiescent before recommending the vaccine. There was a wide range of responses from 1 month to 5 years and no clear majority, with the median response being 6 months.
When asked about their experiences with the adult zoster vaccine, 2 respondents reported seeing worsening of disease in a patient with a history of HZO who then received the zoster vaccine. Thirty-six percent (34 of 95) reported seeing no worsening of disease in such patients. The majority of respondents (59 of 95, 62%) had not seen patients who received the zoster vaccine after having HZO.
Testing for Internal Validity
Cross-checking responses from related questions confirmed internal validity. Specifically, those who believed in acyclovir prophylaxis were more likely to treat with acyclovir, Fisher exact P , 0.001, and for longer treatment courses, Fisher exact P = 0.02. Those who recommend the vaccine are those who believe in its efficacy, Fisher exact P , 0.001, and those who have seen patients safely vaccinated, Fisher exact P , 0.001.
DISCUSSION
Overall, the results of this survey demonstrate that many cornea specialists and ophthalmologists are seeing cases of HZO that they consider recurrent or chronic, but there is no consensus in treatment practices and opinions. The finding that such a high proportion of respondents are treating substantial numbers of recurrent or chronic HZO cases suggests that these cases are not uncommon. To our knowledge, there have been no studies investigating the incidence of recurrent HZO, but the rate of recurrent nonocular zoster seems to be more common than previously thought. [12] [13] [14] [22] [23] [24] To our knowledge, there have also been no clinical studies or practice recommendations for the management of recurrent and chronic HZO. Clinical evidence has been limited to case reports and retrospective chart reviews that describe response of recurrent HZO lesions to antiviral therapy of various doses, durations, and routes. 3, 7, 10 In the earliest reports, HZO recurrences were only recognized in immunocompromised patients who appeared to respond well to topical antivirals, but subsequent reports have found highly variable responses to antivirals of various formulations (topical, oral, intravenous). 8, 9 More recently, VZV DNA was identified from recurrent ocular lesions in immunocompetent patients, and lesions were again found to respond to antivirals, generally topical, oral, or both, though no one medication or regimen was found to be most effective. 3, 7, 10, 25 In a clinical scenario of a patient with recurrent signs of HZO, the majority of respondents in our survey chose to treat with both topical corticosteroids and oral antivirals, but nearly a quarter of respondents chose to treat solely with corticosteroids. Almost all respondents who reported treating with corticosteroids chose to use 1% prednisolone acetate, 4 or more times daily, reflective of a surprising consensus in formulation, route of administration, dosage, and frequency, despite any established protocol. Additionally, it seems that most respondents are using corticosteroids for prolonged periods (.1 month), although this is dependent on patient response to corticosteroid. Selection of the appropriate steroid formulation and administration frequency are important to the balance of treatment efficacy versus patient safety. 
*Difluprednate was not an original option choice in the survey; the respondent chose the answer choice "other" and entered a text response.
Antiviral treatment lasting 10 days for primary HZO is supported by randomized control trials, 20 but there are no established guidelines for the duration of antiviral treatment in chronic or recurrent HZO. Despite this lack of evidence, many clinicians are using antivirals for chronic or recurrent HZO. Respondents may be basing their practice patterns on case reports that describe successful treatment of recurrences with antivirals. 3, [7] [8] [9] 25 In this survey, the lack of consensus as to the length of treatment with antivirals, with approximately half the respondents opting for a short-term course (7-14 days) and the other half for a longer course, clearly reflects the absence of an accepted treatment protocol.
Respondents were highly divided over the efficacy of prolonged antiviral therapy to reduce recurrences of HZO. Slightly more than half the respondents believed that prolonged antiviral therapy could reduce recurrences while antiviral therapy was being administered. There was no clear agreement among respondents whether prolonged antiviral therapy could prevent recurrences after antiviral administration was stopped, although the most common response was that it would not be efficacious. In the absence of any previous studies for recurrent or chronic HZO, it is possible that respondents are forming their opinions based on the Herpetic Eye Disease Study, a large randomized controlled trial that found prolonged antiviral therapy reduced recurrences of ocular herpes simplex viral disease during administration, but the effect did not continue after prophylaxis was stopped. 26 The zoster vaccine (Merck VZV) has been found to reduce the risk and severity of herpes zoster, but its safety and efficacy for preventing recurrences in patients who have a history of HZO is unknown. 27, 28 Most respondents are not recommending the zoster vaccine to patients with a history of HZO; however, nearly half the respondents were not certain or believed the zoster vaccine could effectively reduce recurrences. Several respondents commented that zoster recurrence would probably provide an innate immune boost similar to that induced by the vaccine, thus the vaccine would not offer any additional protection in this population of patients with recurrent HZO. One respondent commented that his or her patients' HZO seemed to improve after vaccination.
Although many respondents have not seen patients with a history of HZO who then received the HZO vaccine, among the 36 who have seen such patients, only 2 respondents reported an adverse event, suggesting the vaccine may be safe to use in a clinical trial setting. In the Shingles Prevention Study, a randomized prospective trial comparing zoster vaccine with placebo in more than 38,000 patients, only 3 patients were found to have recurrent episodes of herpes zoster over a mean surveillance time of 3.13 years; 1 patient was in the vaccine arm and the other 2 in the placebo arm, numbers too small to determine any effect of the vaccine. 22 There has been one case report describing a prominent worsening of VZV interstitial keratitis after vaccination. 29 However, the current recommendation from the Centers for Disease Control and Prevention and Prevention Advisory Committee on Immunization Practices remains administration of the zoster vaccine to adults 60 years and older even if the patient has a history of zoster. 27 The limitations of this survey include recall bias, response bias, and predominance of respondents from one geographical area, in this case the United States. The response rate for this survey is comparable with other published online surveys. [30] [31] [32] [33] [34] This survey also has strengths, including a high absolute number of respondents with cornea expertise, a high completion rate of the survey among respondents, and capture of both private and university demographics. Additionally, cross-checking responses from related questions confirmed strong internal validity. Opinions were consistent between questions and responses correlated logically.
There is great uncertainty surrounding treatment and prophylaxis for recurrent and chronic HZO among cornea specialists and general ophthalmologists. This survey was not intended to provide guidelines for practice but rather to identify areas of discordant opinion where further clinical evidence is needed. The results of this survey identify three such areas: (1) the effect of various regimens of antivirals, with or without corticosteroids, on treatment of HZO recurrences; (2) the role of prolonged acyclovir as prophylaxis to prevent recurrences of HZO; and (3) the effect of zoster vaccine in patients with a history of HZO. 
